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ABSTRACT 



A method and system for transferring difference data (delta) 
between new and old data from a data transferring unit to a 
storage device having a copy of the old data for enabling the 
storage device to determine the new data based on the old 
data and the transferred difference data and then store the 
new data in place of the old data. Both of the data transfer- 
ring unit and the target storage device have a copy of the old 
data. When new data is written at the data transferring unit 
to modify the old data the data transferring unit compares the 
new data with the old data to determine the difference data. 
The difference data is indicative of the differences between 
the new data and the old data. The target storage device 
merges the old data with the difference data to determine the 
new data. Upon determining the new data the target storage 
device discards the old data and stores the new data. The 
method and system may be used with peer-to-peer remote 
copy (PPRC) storage systems and storage area network 
(SAN) storage systems. 

16 Claims, 3 Drawing Sheets 



L 



iz 



Data Transferring Unit 



Old Data 



7(3 



1± 



It 



Processor 



New Data 



^20 



L 



zz 



Delta 



L 



14 



s 



/o 



Target Storage Device 



I 



Old Data 



Processor 


s24 








r Z6 








New Data 






-> 



12/12/2003, EAST Version: 1.4.1 



U.S. Patent Aug. 13, 2002 Sheet 1 of 3 



US 6,434,683 Bl 



Z 



12 



Data Transferring Unit 



Old Data 



L 0 



It 



Processor 



New Data 



j 



^20 



L 



22 



Delta 



L 



14 



s 



10 



Target Storage Device 



Processor 



Old Data 



■24 



_C£6 



New Data 



FIG.1 




L 



40 



Delta 



z 



4* 



30 



Target Storage Device 
Receives Delta 



z 



3^ 



z 



44 



Target Storage Device 
Computes New Data 
Using Delta And Old Data 



Target Storage Device 
Receives New Data 



36 



Target Storage Device 
Stores New Data 



FIG. 2 



12/12/2003, EAST Version: 1.4.1 



U.S. Patent Aug. 13, 2002 Sheet 2 of 3 

50 



US 6,434,683 Bl 



PRIMARY HOST 



El 



56 



53- 



SECONDARY HOST 



PRIMARY 
STORAGE SUBSYSTEM 



& 



& 



66 



I 



SECONDARY 
STORAGE SUBSYSTEM 



/54 



C6 
70 
7Z 



FIG. 3 



Client 



Client 



61 



60 




Server 


/64 


Server 


/34 


Server 



LAN 
V s4 



SAN 



90> 




Storage 


90^ 


Storage 




Storage 


Device 


Device 




Device 


(Tape) 




(Disk) 




(Optical) 



FIG. 4 



12/12/2003, EAST Version: 1.4.1 



U.S. Patent Aug. 13, 2002 Sheet 3 of 3 US 6,434,683 Bl 



O 

"> 
0) 
Q 

<D 
CD 

2 

oS 

03 



O 

c5 

C 

"E 

Q 

gl 

c 
a> 



IS 

□ L 
O 



a> 
(1) 







1 




o 

c/> 




CO 

8 




O 




cl 




A 





iS 
Q 

a) 




LO 

CD 



12/12/2003, EAST Version: 1.4.1 



US 6,434,683 Bl 

1 2 

METHOD AND SYSTEM FOR a target storage device having a copy of the old data for 

TRANSFERRING DELTA DIFFERENCE enabling the target storage device to determine the new data 

DATA TO A STORAGE DEVICE from the old data and the transferred difference data and then 

replace the old data with the new data. 

TECHNICAL FIELD s ^ s tiH another object of the present invention to provide 

The present invention relates generally to a method and a mcthod and svstcm for transferring difference data 

system for transferring difference data indicative of the between new data and old data from a cache to a target 

differences between new data and old data to a storage storage device having a copy of the old data for enabling the 

device storing the old data for enabling the storage device to Ur & ct stora S e dcvicc t0 determine the new data from the old 

determine the new data based on the stored old data and the 10 data and thc transferred difference data and then replace the 

transferred difference data and then replace the old data with old data with the ncw data - 

the new data. In carrying out the above objects and other objects, the 

present invention provides a storage system having a data 

BACKGROUND ART transferring unit and a target storage device. The data 

A . , , , , 15 transferring unit has an old data file and a new data file. The 

As processing power increases and reduces the overhead , , t * . . # . , T " 

^.u aL^ * „ fa ,„ tn t i ■ .« . data transferring unit includes a processor for comparing the 

associated with data transfers to storage devices, the remain- . . ... , 4 v., , , , * a B 

• . ^ ^ mnnnont rtf(1 - mo . * „ , e r new data file with the old data file to determine difference 

ing large component or time becomes the actual transfer of . . . 4 . - 4 . . . t , , „ ~. 

thZ aJ*» i» :J .auk^u ,~ *—a t u„ u n „A„u i«, p a ♦ data indicative of the differences between the new data file 

the data. It is difficult to speed the handshake of a data . , . , . „ . . A c - ^. . 

transfer so it is also difficult to make performance gains 20 ^toM^1to.Ttoto1^m^Mt^to* 

when transferring data to storage devices. transmitter for transmitting the difference data. The target 

. ~. . . storage device has the old data file and a receiver for 

There are a variety of applications m which data is receiving the difference data from the data transferring unit, 

transferred from a transferring unit such as a cache or other Th e target storage device mc i udes a processor for 

memory to a target storage device in order to have the data merg i ng the old data file with the difference data file to 

copied onto the target storage device. These applications 25 determine the new data file. Upon determining the new data 

include peer-to-peer remote copy (PPRC) systems, storage file the target storage device replac€S me old data ^ the 

area network (SAN) systems, and systems generally having new 

some type of memory connected to a target storage device. t, , . . 

T fU r *• \u . c • Tu e The storage system may be a peer-to-peer remote copy 

In these applications the transferring unit has a copy of an /nnn M . , . L L j r . . 

old data file and the target storage device stores a copy of the 30 ( PPRC > ***** « whxch the data transferring unit is 

old data file. Ahost computer or the like then changes the old a ^7 st0 "? Bub V tt ? n of the PP * C stora S e ^ 

data file at the transferring unit. The old data file then and f lhe l^p^r? * ^ ^ ^ $Ub " 

becomes an updated data file at the transferring unit. The system of the PPRC stor ^S| ^J^ em " st °r a g e system may 

updated data file reflects the changes made to the old data ^ a netWOrk S f ^ ' 

file by the host computer. Hie transferring unit then typically 35 sl ° ra 8 e ^vice is a storage device of the SAN storage 

I r p*u j « j j » fii ^ • system. In general, the data transferring unit may be a cache 

transfers an entire copy of the updated data file to the target »u ♦ * a * . * a ■ 

j rrm . . 4 ■ • 4 « , 5 or other type of memory and the target storage device may 

storage device. The target storage device then replaces the b relatively lone term storage device such as disks taoe 

stored old data file with the updated data file. De * ™ lalwe y lon f term storage device sucn as disks, tape, 

* optical media, and the like. 

Transferring an entire copy of the updated data file from T . , u • • . « .« .» « 

# . , - . ■* - t . t . : t t . . , 40 In carrying out the above objects and other objects, the 

the transferring unit to the target storage device and then . • *■ c *u j * L j r . * j . 

replacing the old data file with The copy of the updated data ? rcSC , nl inV6ntl ° n ^ P r ° VI ^ , 

file takes too much time. It is desirable that only the changes 3 ^ f me f ,od H in = lud< f f an old 

or differences between the updated data file and the old data f le a ' a data '"P^ng unit and a targe storage dev.ce. The 

file be transferred from the transferring unit to the target T ^ T ^T^u iTu?^ , . ■"T" 

ctnro „ fl j • ei . tV , af tU #ar „^ t „ * » 45 the new data file with the old data file to determine differ- 

a copy of the updated data file as qutckly as possible. fi , e and ^ qM data fik ^ ^ transfcrring um( then 

SUMMARY OF THE INVENTION transfers the difference data to the target storage device. 

Upon receiving the difference data from the data transferring 

Accordingly, it is an object of the present invention to 50 unit the target storage device merges the old data file with 

provide a method and system for transferring difference data the difference data file to determine the new data file. The 

between new and old data to a storage device having a copy target storage device then replaces the old data with the new 

of the old data for enabling the storage device to determine data. 

the new data based on the old data and the transferred In m out the above objects and other objec( the 

difference data and then replace the old data with the new 55 presem invenUon alsQ provides a st0fage system having a 

first data transferring unit having first old and new data files. 

It is another object of the present invention to provide a The first data transferring unit includes a first processor for 
peer-to-peer remote copy (PPRC) method and system for comparing the first new and old data files to determine a first 
transferring difference data between new data and old data difference data indicative of the differences between the first 
from a primary storage subsystem to a secondary storage 60 new and old data files. The first data transferring unit has a 
subsystem having a copy of the old data for enabling the first transmitter for transmitting the first difference data with 
secondary storage subsystem to determine the new data from first meta data. The first meta data is indicative of the first 
the old data and the transferred difference data and then difference data being associated with the first data transfer- 
replace the old data with the new data. ri ng un i t and t h e first old and new data files. The storage 

It is a further object of the present invention to provide a 65 system further includes a second data transferring unit 

method and system for transferring difference data between having second old and new data files. The second data 

new data and old data from a storage area network (SAN) to transferring unit includes a second processor for comparing 
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the second new and data files to determine a second differ- 
ence data indicative of the differences between the second 
new and old data files. The second data transferring unit has 
a second transmitter for transmitting the second difference 
data with second meta data. The second meta data is 
indicative of the second difference data being associated 
with the second data transferring unit and the second old and 
new data files. 

The storage system also includes a target storage device 
having the first and second old data files. The target storage 
device has a receiver for receiving the first and second 
difference data and the first and second meta data from the 
first and second data transferring units. The target storage 
device further has a processor for merging the first and 
second old data files with the first and second difference data 
file to determine the first and second new data files, and for 
analyzing the meta data to determine which data transferring 
unit and old and new data files are associated with the 
difference data. Upon determining the first and second new 
data files the target storage device replaces the first and 
second old data files with the first and second new data files. 

The above objects and other objects, features, and advan- 
tages of the present invention are readily apparent from the 
following detailed description of the best mode for carrying 
out the present invention when taken in connection with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a block diagram of a storage system for 
use with the method and system of the present invention; 

FIG. 2 illustrates a flowchart describing the operation of 
the method and system of the present invention; 

FIG. 3 illustrates an embodiment of the method and 
system of the present invention for use with a peer-to-peer 
remote copy (PPRC) storage system; 

FIG. 4 illustrates an embodiment of the method and 
system of the present invention for use with a storage area 
network (SAN) storage system; and 

FIG. 5 illustrates an embodiment of the method and 
system of the present invention for use with a storage device 
having multiple hosts connected to a target storage device. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

In general, the present invention is a method and system 
for transferring difference data between new and old data 
files from a data transferring unit to a target storage device 
having a copy of the old data file. Instead of transferring an 
entire updated data file from the data transferring unit to the 
target storage device the method and system of the present 
invention only transfer the difference between the updated 
file and the old version of the data file to the target storage 
device. The target storage device determines the new data 
file from the old data file and the transferred difference data. 
The target storage device then replaces the old data file with 
the new data file. A data file includes one or more units of 
data. 

In operation, both of the data transferring unit and the 
target storage device have a copy of the old data file. When 
the old data file is updated at the data transferring unit the 
data transferring unit determines the difference between the 
updated and old data files. Instead of transferring the 
updated data file, the transferring unit transfers the differ- 
ence (delta) to the target storage device. The delta reflects 
the changes made to the old data file to produce the updated 
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data file, i.e., the differences between the updated and old 
data files. Because the data size of the delta in a typical 
application is much smaller than the data size of the entire 
updated data file the speed of transferring the delta is much 

5 faster than the speed of transferring the entire updated data 
file. The target storage device then determines the updated 
data file from the old data file and the delta. 

The data transferring unit determines the delta from 
comparing the new data file with the old data file. This 

10 comparison may include determining the offset location of 
the old data file being changed (i.e., offset location of 
change), the length of the number of data bytes being 
changed at the offset location (i.e., length of change), and the 
actual data bytes being changed (i.e., actual changed data 

15 bytes). The delta reflects the differences between the offset 
location, the length, and the actual changed data bytes 
between the new data file and the old data file. The target 
storage device uses this information associated with the 
delta to modify the stored old data file to determine the new 

20 data file. 

Referring now to FIG. 1, a block diagram of a data storage 
system 10 for use with the method and system of the present 
invention is shown. Data storage system 10 includes a data 
transferring unit 12 and a target storage device 14. Data 

25 transferring unit 12 includes a processor 16 for determining 
the difference (delta) between an updated data file and an old 
version of the data file. Data transferring unit 12 includes a 
copy of the old data file 18 and a copy of the new or updated 
data file 20. The inputs to processor 16 include two data 

30 streams: 1) the old version of the data file 18 and 2) the 
updated version of the data file 20. In response to the two 
input data file streams 18 and 20, processor 16 outputs an 
output stream 22 describing the difference (delta) between 
the two input streams, i.e., the difference between the 

35 updated and old versions of the data files. Data transferring 
unit 12 then transfers delta 22 to target storage device 14. 

Target storage device 14 includes a processor 24 for 
determining the updated data file from the old data file and 

40 the delta. Prior to the old data file being updated at data 
transferring unit 12 a copy of the old data file 26 is stored at 
target storage device 14. The inputs to processor 24 include 
two input data streams: 1) the old data file 26 and 2) the delta 
22. In response to the two input data streams 22 and 26, 

45 processor 24 computes the updated data file and outputs an 
updated data file version stream. Storage 28 of target storage 
device 14 then stores the updated data file. An indication by 
data transferring unit 12 such as a flag transferred with the 
delta 22 could be used to signify to target storage device 14 
that the data received is a delta and not the entire updated 
data file. 

Referring now to FIG. 2, with continual reference to FIG. 
1, a flowchart 30 describing the operation of the method and 
system of the present invention is shown. Flowchart 30 

55 begins with a host computer writing new data to data 
transferring unit 12 as shown in block 32. Data transferring 
unit 12 then determines if the new written data modifies a 
copy of an old data file stored on the data transferring unit 
and target storage device 14 as shown in decision block 34. 

60 If the new written data is not modifying a copy of an old data 
file stored on data transferring unit 12, then the data trans- 
ferring unit transfers the new written data to target storage 
device 14 as shown in block 36. Target storage device 14 
then stores the new written data as an updated data file as 

65 shown in block 38. 

If the new written data is an updated version of an old data 
file stored on data transferring unit 12 and target storage 
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device 14, then processor 16 of the data transferring unit then the determined updated data is copied to the corre- 

determines the difference or delta between the old data file sponding secondary storage volume 70. 

and the updated data file The delta reflects the changes In effcctj thc primary volumc data ^ rcplicatc d to a 

between the updated and old data files. Data transferring unit corresponding SCC ondary volume and the two volumes are 

12 then transfers the delta to target storage device 14 as 5 kepl ^ sync then new data writes are sent to the primary 

shown in block 40. Upon target storage device 14 receiving \ : , . ...... c . I Jy j 

a u u • ui i a** ,i f(U , t volume. It is the responsibility of primary storage 52 to send 

the delta as shown in block 42, processor 24 of the target , , A . ,. . v r « • , ° l " ia * lVi3V " w 

storage device determines the updated data file as shown in delta data indicative of all primary volume writes to the 

block 44. Processor 24 of target storage device 14 deter- corresponding secondary volume of secondary storage 54. It 

mines the updated data file as a function of the delta and a 1fl B l " e responsibility of secondary storage 54 to disallow any 

copy of the old data file. In general, processor 24 of target ° read or wnte acccsses t0 thc secondary volume while the 

storage device modifies the old data file by the delta to secondary volume is dedicated as secondary storage. These 

determine the new data file. Storage 28 of target storage act / ons k( * c P ? bc of thc P nmarv and secondary 

device 14 then stores the updated data file as shown in block volu mcs identical. 

38. Referring now to FIG. 4, an embodiment of the method 

Referring now to FIG. 3, an embodiment of the method 15 and system of the present invention for use with a storage 

and system of the present invention for use with a peer-to- area network (SAN) storage system 80 is shown. SAN 

peer remote copy (PPRC) storage system 50 is shown. PPRC storage system 80 includes a plurality of clients or host 

system 50 includes a primary storage subsystem 52 and a computers 82 and a plurality of servers 84 each connected to 

secondary storage subsystem 54. PPRC system 50 further 20 a local area network (LAN) 86, A storage area network 

includes a primary host 56 connected to primary storage 52 ( SAN ) 88 connects servers 84 to a plurality of storage 

and a secondary host 58 connected to secondary storage 54. devices 90. In typical SAN storage systems, the clients write 

Primary host 56 stores data in primary storage 52. In general, data to servers and the servers transport the data over the 

data written to primary storage 52 is copied to secondary SAN for storage in one of the storage devices, 

storage 54. The copy process creates a copy of the data from 25 In accordance with the method and system of the present 

primary storage 52 into secondary storage 54. In PPRC invention, both a server 84 and a storage device 90 of SAN 

system 50, a write made by primary host 56 is considered storage system 80 have a copy of an old data file. Client 82 

complete only after the data written to primary storage 52 is modifies the old data file with changes such that the old data 

also written to secondary storage 54. Primary and secondary file is now an updated data file. It is desired that the updated 

storage 52 and 54 may include various storage devices such 30 data file be stored over SAN 88 from server 84 onto storage 

as disks, tape, optical media, and the like. device 90. In operation, server 84 sends a delta indicative of 

A communication path 60 connects primary storage 52 toe differences between the updated data file and the old data 
with secondary storage 54. Primary storage 52 includes a set file over SAN 88 to storage device 90 each time new data is 
of storage volumes 62, 64, and 66. Secondary storage 54 written by client 82. In contrast to prior art SAN storage 
includes a set of storage volumes 68, 70, and 72. Secondary 35 systems which transfer the entire updated data file from 
storage volumes 68, 70, and 72 correspond to primary server 84 to storage device 90 via SAN 88, SAN storage 
storage volumes 62, 64, and 66. The correspondence system 80 only transfers the delta indicative of the differ- 
between the volumes in primary and secondary storage 52 ences between the updated data file and the old data file from 
and 54 is set up in PPRC pairs such that a storage volume me server to the storage device via the SAN. 
in primary storage 52 has a corresponding storage volume in 40 ln operation, server 84 loads a copy of the old data file 
secondary storage 54, For instance, primary volume 62 is from storage device 90 upon a request by client 82 to modify 
paired with secondary volume 68, primary volume 64 is the old data file. As a result, prior to the old data file being 
paired with secondary volume 70, and primary volume 64 is updated by client 82 at server 84, the server and storage 
paired with secondary volume 72. These pairs are referred to device 90 both have a copy of the old data file. After server 
as established PPRC pairs. 45 84 updates the data and transfers the delta to storage device 

In accordance with the method and system of the present 90, the storage device determines the updated data from the 

invention, primary storage 52 sends a delta indicative of the old data and the delta. Storage device 90 then replaces the 

differences between the new data and the old data over old data file with the updated data file, 

communication path 60 to secondary storage 54 each time Referring now to FIG. 5, an embodiment of the method 

new data is written to a primary storage volume by primary 50 and system of the present invention for use with a storage 

host 56. In contrast to prior art PPRC systems which transfer system 100 having multiple hosts connected to a target 

the entire updated data file from primary storage to second- storage device is shown. Storage system 100 is configured to 

ary storage, PPRC system 50 only transfers the delta indica- expand the use of delta transfers in a multiple host environ- 

tive of the differences between the updated data and the old ment. Storage system 100 includes two or more hosts such 

data from primary storage 52 to secondary storage 54. 55 as data transferring unit 102 and data transferring unit 104. 

In operation, prior to the data being updated at primary Each of data transferring units 102 and 104 includes the 

storage 52, the primary storage and secondary storage 54 same components as data transferring unit 12 described with 

both have a copy of the old data. After primary storage 42 reference to FIGS. 1 and 2. Namely, data transferring units 

updates the data and transfers the delta to secondary storage 102 and 104 respectively include processors 16a and 16b for 

54, the secondary storage determines the updated data from 60 determining the delta between an updated data file and an 

the old data and the delta. Secondary storage 54 then copies old version of the data file, copies of old data files 18a and 

the determined updated data file to the secondary storage 18/), and copies of updated data files 20a and 20b. The old 

volume corresponding to the primary storage volume. For data files ISa and 186 are different data files from one 

example, if the updated data is written to primary storage another and similarly the updated data files 20a and 20b are 

volume 62 then the determined updated data is copied to the 65 also different data files from one another. Processors 16a and 

corresponding secondary storage volume 68. Similarly, if 16b determine the deltas 22a and 22b between the old data 

the updated data is written to primary storage volume 64 files and the updated data files. Deltas 22a and 226 are 
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different from each other depending upon the differences 
between the old data files and the updated data files in each 
of data transferring units 102 and 104. Data transferring 
units 102 and 104 transfer deltas 22a and 226 to a target 
storage device 106. 5 

In order to support multiple host storage systems, meta 
data is transferred with deltas 22a and 22b indicating which 
data transferring unit 102 and 104 has sent a delta to target 
storage device 106. When target storage device 106 receives 
a delta a host identity determinator 108 in the target storage 10 
device studies the meta data sent with the delta. Host identity 
determinator 108 studies the meta data to determine the 
identity of the data transferring unit transferring the delta. 
Host identity determinator 108 determines if the data trans- 
ferring unit that last transferred the delta is the same data 15 
transferring unit that is currently transferring the delta by 
comparing the meta data associated with the transferred 
delta with the meta data of the old data file 26 stored in target 
storage device 106. Typically, this is true and the transfer of 
the delta continues as described with reference to FIGS. 1 20 
and 2. If not, the transfer of the delta will be rejected by 
target storage device 106 and a reason code will be sent by 
the target storage device to the data transferring unit that is 
transferring the delta. This data transferring unit will then 
transfer the entire updated data file to target storage device „ 
106. 

In summary, the method and system of the present inven- 
tion work well in a PPRC application where a primary 
storage subsystem knows the contents of a secondary stor- 
age subsystem such that the primary storage subsystem can 30 
always transfer the delta instead of the entire updated data 
file. A cached controller could also determine if the prior 
data in the cache is for a write and has been previously sent 
to a target storage device. If so, the cached controller would 
just transfer the delta to the target storage device instead of 35 
the entire updated written data. The caching algorithm 
would be required to hold writes in the cache after the delta 
has been sent to the target storage device. As shown, the 
present invention is also applicable to SAN storage devices. 
The SAN could be made to cache data and transfer only the 40 
delta on cache hits to the target storage device. Data that is 
often referenced would transfer small deltas resulting in 
efficient utilization of the fibre connection. Further, the 
method and system of the present invention are generally for 
use with one or more hosts connected to a target storage 45 
device. 

Thus it is apparent that there has been provided, in 
accordance with the present invention, a method and system 
for transferring difference data between new data and old 
data to a storage device for enabling the storage device to 50 
determine the new data from the stored old data and the 
transferred difference data and then replace the old data with 
the new data that fully satisfy the objects, aims, and advan- 
tages set forth above. While the present invention has been 
described in conjunction with specific embodiments thereof, 55 
it is evident that many alternatives, modifications, and 
variations will be apparent to those skilled in the art in light 
of the foregoing description. Accordingly, it is intended to 
embrace all such alternatives, modifications, and variations 
as fall within the spirit and broad scope of the appended 60 
claims. 

What is claimed is: 

1. A storage system comprising: 

a data transferring unit having an old data file and a new 
data file, the data transferring unit including a processor 65 
for comparing the new data file with the old data file to 
determine difference data indicative of the differences 
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between the new data file and the old data file, the data 
transferring unit having a transmitter for transmitting 
the difference data; and 
a target storage device having the old data file, the target 
storage device having a receiver for receiving the 
difference data from the data transferring unit, the 
target storage device further having a processor for 
merging the old data file with the difference data file to 
determine the new data file, wherein upon determining 
the new data file the target storage device replaces the 
old data file with the new data file. 

2. The storage system of claim 1 wherein: 

the storage system is a peer-to-peer remote copy (PPRC) 
storage system, wherein the data transferring unit is a 
primary storage system of the PPRC storage system 
and- the target storage device is a secondary storage 
system of the PPRC storage system. 

3. The storage system of claim 1 wherein: 

the storage system is a storage area network (SAN) 
storage system, wherein the target storage device is a 
storage device of the SAN storage system. 

4. The storage system of claim 1 wherein: 
the data transferring unit is a cache. 

5. The storage system of claim 1 wherein: 

the difference data includes information indicative of an 
offset data file location between respective data file 
locations of the old data file and the new data file which 
are different. 

6. The storage system of claim 5 wherein: 

the difference data includes information indicative of a 
length of data bytes at the offset data file location 
between respective data file locations of the old data 
file and the new data file which are different. 

7. The storage system of claim 6 wherein: 

the difference data includes information indicative of data 
bytes at the offset data file location between respective 
data file locations of the old data file and the new data 
file which are different. 

8. A peer-to-peer remote copy (PPRC) storage system 
comprising: 

a primary storage system having an old data file and a new 
data file, the primary storage system operable for 
comparing the new data file with the old data file to 
determine difference data indicative of the differences 
between the new data file and the old data file; and 

a secondary storage system having the old data file, the 
secondary storage system operable for receiving the 
difference data from the primary storage system and for 
merging the old data file with the difference data to 
determine the new data file, wherein upon determining 
the new data file the secondary storage system replaces 
the old data file with the new data file. 

9. A storage area network (SAN) storage system com- 
prising: 

a storage area network; 

a server connected to the storage area network, the server 
having an old data file and a new data file, the server 
operable for comparing the new data file with the old 
data file to determine difference data indicative of the 
differences between the new data file and the old data 
file; and 

a target storage device connected to the storage area 
network, the target storage device having the old data 
file, the target storage device operable for receiving the 
difference data from the server and for merging the old 
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data file with the difference data to determine the new 
data file, wherein upon determining the new data file 
the target storage device replaces the old data file with 
the new data file. 

10. A method for storing data in a storage system, the 5 
method comprising: 

storing an old data file at a data transferring unit and a 

target storage device; 
receiving a new data file at the data transferring unit; 
comparing the new data file with the old data file at the 

data transferring unit to determine difference data 

indicative of the differences between the new data file 

and the old data file; 
transmitting the difference data from the data transferring 15 

unit to the target storage device; 
receiving the difference data at the target storage device 

from the data transferring unit; 
merging the old data file with the difference data at the 

target storage device to determine the new data file; and 20 
replacing the old data file with the determined new data 

file at the target storage device. 

11. The method of claim 10 wherein: 

the storage system is a peer-to-peer remote copy (PPRC) 25 
storage system, wherein the data transferring unit is a 
primary storage system of the PPRC storage system 
and the target storage device is a secondary storage 
system of the PPRC storage system. 

12. The method of claim 10 wherein: 3Q 
the storage system is a storage area network (SAN) 

storage system, wherein the target storage device is a 
storage device of the SAN storage system. 

13. The method of claim 10 wherein: 

comparing the new data file with the old data file at the 35 
data transferring unit to determine difference data 
indicative of the differences between the new data file 
and the old data file includes determining information 
indicative of an offset data file location between respec- 
tive data file locations of the old data file and the new 40 
data file which are different. 

14. The method of claim 13 wherein: 

comparing the new data file with the old data file at the 
data transferring unit to determine difference data 
indicative of the differences between the new data file 45 
and the old data file includes determining information 
indicative of a length of data bytes at the offset data file 
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location between respective data file locations of the 
old data file and the new data file which are different. 

15. The method of claim 14 wherein: 

comparing the new data file with the old data file at the 
data transferring unit to determine difference data 
indicative of the differences between the new data file 
and the old data file includes determining information 
indicative of data bytes at the offset data file location 
between respective data file locations of the old data 
file and the new data file which are different. 

16. A storage system comprising: 

a first data transferring unit having first old and new data 
files, the first data transferring unit including a first 
processor for comparing the first new and old data files 
to determine a first difference data indicative of the 
differences between the first new and old data files, the 
first data transferring unit having a first transmitter for 
transmitting the first difference data with first meta 
data, the first meta data indicative of the first difference 
data being associated with the first data transferring 
unit and the first old and new data files; 

a second data transferring unit having second old and new 
data files, the second data transferring unit including a 
second processor for comparing the second new and 
data files to determine a second difference data indica- 
tive of the differences between the second new and old 
data files, the second data transferring unit having a 
second transmitter for transmitting the second differ- 
ence data with second meta data, the second meta data 
indicative of the second difference data being associ- 
ated with the second data transferring unit and the 
second old and new data files; and 

a target storage device having the first and second old data 
files, the target storage device having a receiver for 
receiving the first and second difference data and the 
first and second meta data from the first and second data 
transferring units, the target storage device further 
having a processor for merging the first and second old 
data files with the first and second difference data file 
to determine the first and second new data files, and for 
analyzing the meta data to determine which data trans- 
ferring unit and old and new data files are associated 
with the difference data, wherein upon determining the 
first and second new data files the target storage device 
replaces the first and second old data files with the first 
and second new data files. 

***** 
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